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Since measurement errors exist in panel suryeys^ 
LTSREL (a procedure for^controllina measurement error by the analysis 
of covariance structuresv was used in this' inyestigation to dateraine 
the stability of the s^clal-psychQlogical concept of locus of cohtrplv 
expectancy change with^ the aguisition: of pos^ secondary education. • 
The National Longitudinal Study of jbhe High School Class of 1972 made' 
a survey of 22,652 ssPniprs in 1,318 public and private high school^f ' 
A subset of the data^ on 8,650 whitp males was used for this stufliy; 
The measures of tiie locus of con«:rol, based on Rotters* Scale/ irere : 
used twice, once ill the stiudents* senior*year and agaiil four' years 
later. The variables of ability and^socio^economic status were also 
incorporated into' the study* Apparently the acquisition of further 
education beyond^^high schbojl does not substantially increase one's 
intern^al contTOJ. expectancies. Parallel results ar? to be found in A . 
stfedy on self-esteem made by Bachman,b*Malley and Johnston (197Bf. ' . 
Data are presented in tabular form throughout the study. 
(Author/AEP) - t> ' 
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* from the original documen.t. < 
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^ LATENT CAUSAL STRUCtURES IN PANEL SURVEYS • 
, - / ' . . ABSTRACT ' . 

"\ The primary purpose of this Investigation was to determine the 
stability of jth^ social-psychological concept of locus of control, and 
to measure the extent to which locus of control changes with the 
aqgn1sit1*oh of post-secondary education. Because of our concern that 
measurement erKprs/ which surely exist, will affect naive measures 

' ^ ^ V ■ 

of stability arid Change, we eschew the common regression approach in 
favor of LISREL, a general method for the analysis of covarlance 
structures quite appropriate for the analysis of panel survey data. 



LATENT CAUSAL STRUCTURES IN PANEI, SURVEYS 

L«« M. Wolfle ' ■ • 

1 I 

and " ' 

' Dlanne Robertshaw " 

Virginia Polytechnic Institute and State University 

The characteristic feature of panel surveys Is that the same . ' 
measurements are obtained from the same people on, two or more occasions . 
The usual purpose Is to measure the changes that occur between the ' \ . 
sevelral occasions, and to attribute these changes to events or treatments 
occurrlnci between surveys, while controlling for the spurious effects. of 
background characteristics. In the presence of measurement error, however, 
an almost universal condition, regression estimates wlll^be >lised unless 
some procedure 1s employed to obtiin estimates net^of 1j^su0)^6nt error. ^ 
If, for example, the errors of measurement of a particular vaHable 
measured ion two occasions are completely random, then the estimated 
coefficient of stability wtll be reduced; that Is, the effect of some 
characteristic measured at another point In time will be underestimated, 
and one would Incorrectly assume there existed more islilange than in fact 
occurred. ' If random errors e.xist among background variables, the estimated 
coefficient! of stability between two measures of one variable would be 
increased, tiecause their mutual dependence upon the background variables" ^ 
would be underestimated. Furthermore, the estimated effects of background 
variables wil1\ be either inflated or deflated if the background variables 
have been measured with differential reliabilities* and will be further 



cdfnpounded 1f the errors of .maasur anient are not random/ but are correlated 
with eaolt.other, UnfortunatelYi IHmIs reasonable to suspect that all thlse 
types of error af^ii^ct' the iiieasO^emant of social varlablesr, Because neither 
th*V direct Ion Winaijnl tude Of the biases may. be. known a,' |;)r 1 or 1 . thartT 1 s 
no way tofassess the 'blases. In regression 'models of social cfiamje, , 
Fortunately, ther^^now eHlsts an analytic procedure^'whlch uses 
maximum likellhopfJ estlmajtlon procedures Ko estimate conflrmatoVy factor^ 
analysis measurement madefW, Th/ resulting variances and covariances of 
the laftent factor'^ are then*- used to estimate a f»ypothesl'zed causal 
structure among the latent factors, *The resulting estimates of effects 
j^mong latent factors have been corrected for differential measurement . 
nVrors (but See Alwin and Jackson, 1979), and thus do 'H,pt .suffer the ■ 
b-tases produced by naive regression, models. The computer program" which 
l^prfuces the corrected estimates ;1s called LISRE|; the mathematical 
;paper?i;;_w'h©ried to Its develofifent have been colTected by Joreskog and 
Sorbam 1^1^79)-, and the operation. of th^program is presented In Joreskog 



and Sbrbom (19.78). V " 

T6 ilTustrate^ these issues substantively; a latent causal mod^rWas 

■ ' * , ' ' " ' ' ' ■ ■ " i , 

estimatifefd tQymeasure the stability and change in^.locus of control. f The 



''ige in .locus of control .'T The 
social-psychblpgical concept of locus of control is an outgrowth of social 



learning^th^ory,^and has been thoroughly discussed by Rotter (1966). ' 
Those who §re self-directed and perceive themselves as the primary deter- 
miners of their own fate are said, to hold internal control expectancies. 
Those who perceive chance or fate. as the primary determinants of their ^ 
destinies are seid to hold external control expectancies (^^fcourt, 1976). 
An internal orientation) has been found to be positively associated with 



lueh piychologlctil ddJustRifnt tntllcators as resistance to influence, the 

ability to .(Jefer grfttlfieatlQn, Infrequent feellnas* of helplessness, tinti 

the ability to cope with failure (Ufi:;fiMrt, 1976). . • \. 

Although locus of control Is fairly stflble over t1nie» It been 

found ito change in certain naturally occurring situations as- well as 

f. . ■ ' ■ ■ • ■ 

experlmen|ally Induced ones. One of the ino.re influential- inteVvent^fons is 
th^ acquis i ti on of J[iigher status. Harvey '.(1971)', for example, has 
■ demonstrated that upward status mobility is associated witli sfjifts In 
locus of control toward the internal -dtijec-t^i on. It;' collies' aS no surprise C 
that dj fferent environments , experiencM af)d"social' conditions, lead^to " 

• ' ,- »j ' ■ - ' I ■ . 

variations in personality characteristiQS.^^ Those who accuilre. ?»n in^rea^^J 
capacity to' affect their 'Circumstances by vir.tue o,f their-soAl standing 

ses of internal contrc^K -W-it'i: 



are^those' who express high degrees of internal contlhc^l. -Xe1i.it 'is. also 
commooly assumed. that variations in personality chafaoteri.stlc^ i^dv^' 
'peqj3:l|!v«) e^ose; themsel ves to- di fferent 5oc1af envi ronments . Thus , part 



latioK b'etflfeen upway*! mobility ^pd personaliltiy characteristics 
.majit l^^'due to theffanie pef;3or^^y charact^rifetliis affectl/ig mobility. ' 
T^e causal 1 linkage be twe0O !^tatu^- locus of cBntrol Is thi^s a - 

tw6-Way street; thdse^whose locus -1$ tow,ard the InternaV jil'^ectlon- are those 

mo apquire the educational a^nd occupational standing which leads to' their , 

' " ,i •■ , . ' - ' ■ ^ ^ ) 
internalized locus o^ control, / ; ^ i? . ^ 



Several studies have InvestigicrESB^e effec'^s of soctolsconornic achieve- 
meat on personality characteristics, \For example, Featherma^ (1972) found ^ 
that two concepts, work orientation'and mater^talistlc orfentation, both , 
increased with the acquisition of additional ye^rs of sdiooling. It may 
be important, however, before attributing changes in psyche! ogical ccj^tructs 



to so'cloeconomlc dch1ev§nient, to control for earlier levels of the 

psycholQglcal qantruct*. One stuily that did Baehman, Q'Malley and 

JohniitonU (197B) examination of educational attainment and self-esteem, 

They' found that educational attainment djd not affect ^e) f^esvteem net of 

previous self-esteem levels. ^ 
I 

Our interests are similar. • What are the effects of educational 
attainment on the social-psychological concept of locus of control? Is 
_j:he relationship between these variables causal, or does it exist because 
they mutually depend upon comtnon antecedent causes, particularly earlier 
expressions of locus of control? Because of our concern that measurement 
errors, which surely exist, will affect regression estimates, we eschew 
the more coiwlon regressien approach. Instead, we address these questions 
with ^relatively new analytic procedure, LISREL. (For those who' are ' 
.unfamiliar with LISREL, see Joreskog and Sorbom, 1978; and Wolfle, 1981.) 

THE MODEL 

Of primary iri)erest is the stability of the social-psychological 
construct of locusjof control. Furthermore, this analysis addresses the 
question of whethen attendance at a post-secondary institution increases 
internallty, and to what extent prior levels of an internal locus of 

Ik 

control l»ads one to attend a post-seconddry institution. It is not 
enough, however, to examine the eff^o^t of prior measures of locus of 
conl^rol on the decision to attend college without controlling for other 
antecedent variables. Thus, we introduce into the analysis two exogenous. 
. variables, ability and socioeconomic status of the 'family of origin. Both 
of these varia^)les hefve been shown to influence educational attainment 
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(e.g., BUu «nd Runcan, Hftuitr, ,1973), Mortavir, ^bllUv Is known 
to Influinea locus of control (Cranddll, at <»1,, 1?l62i Chdn«e, lafiSi, 
Crundftll, it 4l., 1968), 41 Is soqlokonoiiiUi %U%m (Stmltbaek, I'JSfli 
OattU ami Rotten. 1^63$ Franklin, 'H)63} Stiphans rtntUO«*lys, 1Q7:)). 

Ability and socioeconomic stiatus were consldereil to ba exotjenous, 
and were hypothesl^sed to be Qdusally prior to, and predictive of, locus 
of control inaasiurad prior to hlijh ^ichool <jr4tlimt1on, att^rninnoe cit a pojit- 
secondary Institution, and locus of control niaasurod four yaar^ aftar 
graduation from high schooK The e^rjlor measure of locu§ qf control was 
hypothesised to Influence college attendance, and-the later measure of 
locus of control. College attendance was hypothesized to have a positive 
effect upon the later measure of locus control, reflecting a mov.e toward 
more Internal control expectancies. 

These relatlonhlps are shown in Figure 1, In which variables 
enclosed In' ellipses are latent constructs, such as locus* of control * 
while unenclosed variables with mnemonic names are manifest variables used 
a5 Imperfectly measu,red Indicators of th^'*underly1ng factors. A formal 
expression of the relationships depicted in Figure Imay be achieved by 
using the algebraic notation employed in LISREL. * 

If one symbolizes the latent socioeconomic factor by ,5^ , and lets * 
^2 - latent ability; and x-j father's educational attainment, X2 = 
mother's educational jittainment, x^ father's occupational status, 
x^ = vocabulary test score, = reading test score, Xg = letter-group 
test score, and x^ = math test score; then: 




P.lgure K Model of Stability and Chamje In Locus of- Control 



r ' ' ' ■ 




*1 * ^U^'H C,[ 

'\njfi\icU &^ im 6rnw% of (iwasiuriment. whuh Inclmte both >|)«j< 1 rl«: ^ml 
rdiuloni corfipont»nts of variation. The var Uncd-epvarMaru::^ matrix monq thtt 

* InltUlly aisiiiin*t| to be <j lilayoniil matrix, which ImplU-i that 

thes« errorti ar« uncorrelatecl with each oth#r. but thl> assufiiptlon may 
be reUxeti w1 thout loss of <j«n|iral I nation. 

Furthermore, If n'^ « locus of control, rig " colleije attendance, 
.n^ • later locus of control; through are four manifest measures of 
locus of control to be described below, - a duimiy variable which «(|U4ls 
1.0 If the respondent attended col lege, "and zero other'wise, through 
are four measures of locus of control measured four years after hlqh school 
graduation; then: 

'^1 " ^11^1 " ^1 \ , 

# 

^4 ' ^4l'^l ^ ^4 * 
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tn which (ir« irror^ qf ii^^SMriKnint. l^m^ di** 4t ftrt^t ^^^iii^iiia 

I 

^4y, 4rf» yricoi rdUtaij with tho^iii of y^, ih«^«* tha v4rutilci:i 

Htiiiui'tiil dt two drrfdriint l\m%'^ 4 ^itiU^thJal ftist will l>f ffl44«i to 
do tannine ff thssu carrel «tior>i» ire ur dr* not ^tsrti, 

Ihasii two >et5. t>f et|u«itii)ns ikflno the iiwiiJiureitMsnt |Kii\lan uf the 
LlSRfl iiHitlol. I he structural Murtltm \% ileflnetl t>y the equjltluna ; 

in which Cj component, -i of the endogenous varl.ihU$ thrtt am not 
expUin«d Ijy th«! linear combination of the Independent var1abl*j«i. 

rhtr; parameters of the model are estimated by the method of maximum' 
nicelihood, on, the assumption that the manifest variables have a joint 
multivariate normal dlstrlbutl^. 

DATA AND MANIFEST VARIABiES 

The data for this research were talcen from the National Lonqltudinal 
Study of the High School Class of 1972 (see Levlnsohn, et al . . 1978). The 
NLS was designed to provide data on the development of educational, 



/ 

ihm iriii^^iiiaa tn'm f\}^Achm\ ta Uim *»iMM «fMi-M/ trie Ni..^ ^i^in^iu 
NL!i il#tsi ^ai, av r«i»irKnH|j am; inal^5iU ri^eM innuc m^icft, 

cit i')/4i cf a!., ly^fi), Ihe i.a»Amcter*i In Che hhuIoI wc^cj 

of Rort'crr^^i (lOnft) %ii%\ti, i\tu\ M)m\%t^i\ fuur Itorrn, «ai.h with ftua 
t'tis^puh%«J option'^ r^if^jln*) from "4l-i4tjrc?t? -s^troruily" lu '*;iijr«o ^trofujly/' 

.ifitl rtfieHvitd tiw l.ir<)t^r nuinifrii v.ilur>*i, I owwr %(()rt^> Ount^forr^ lMd!<,if<id 
4ri i^xtoriMl or hn^Ullorv. Ifu^ four' i t<^!0% w«*r t? : ,. f 

A. Good luck i-** monkf importttnt thcin h<:U'(l wor k for' %u< 

B. tver7 time I tr^ to qet ahe^d. somethinq i)v somebody stops' 

C. Planning only makes a p^er^son unhappy slnct* pl:u)s hdr-dlv 
wor^k Out anyway; 

0,, People who accept their condition (n life are happier than 
/ those who try to change thinqs. 



'^'f ' -fr-::, ..' , _ •■ ^variables' 



Viril*b1e$ IMT . Up ^ IIC^ 1 120 , PSIA • FAEO HOEO, FAOCP , VOCAB READ LETTERS HATH 



• tiw: Viaelv >W3 .26o .V27 .m } V46t 

^ -35^ .... 



FAEP^ .03$^^^^ ^.107 .005 .162 .136 .098 .308 

MOEO .050 .126 V.IIO .107 ' .013 J18 .087 .258 .535 \ 

FAOCP .045 7110 .100 ,.106 . 004 J27 .097 .079; .234 .548 .366 v . . - 

VOCAB .098^ .186 .175 .286 .008 .209 .157 '.200 .339 .288 .263 .229 ' * . 

REAO .150 .201 .199 .305 .033 .214 .|80 .211 .353 .269 .253 .217 r .648 

LETTERS J43 .^181 .172 .196 .060 .196 .167 .163 .309 .220 .189 .18^ .428 .532 ; 

^tATH Tl42/ .2^6 .191 .233 .056 .239 .193 .172 .408 .274 .237 ' .233 . . .535 ' .629 .668 " 

^€AH 3.279 2.870 3.007 2.803 3.244 3.079 3.238 3.028 .632 12.023 11.881 43.6rf8 51.659 51.548 '50. 66^ 53.040 

SO- .680 ,713 .778 .917 .657 .711 .706 .811 .482 3.400 2.810 23.028 9.700 9.497 9.427 9.488 



' - ^ . . TO 

These items were asked once during the respondents* senior year of high 
school, and a|a'in in the fall o^ 1976. The labels given these items in 
Table 1 ami Figure 1 are LIA, LIB, LlC, and LID for the initial survey, 
ind L2A, L2B, L2C, and L2D;.-f;or their respective remeasurement in 1976. - 

Attendance at a pos^stcondary institution (PSIA) was'mea'sured with 
a. single manifest indicator,,^;assum(gd to be measured without error. In 
1976, the NLS respondents were asked how much schooling they had obtained 
si nce"~gT»aduating^ from, high school. If a person had obtained any post- . 
secondary schooling from a four-yejir college or university, a two-year ' 
college, or a vocational, technical or business school, he received a * 
score of 1.0; if he had obtained no schooling beyond high school, he - 
received a score of zero, ^ 

The observed variables used as indicators of socioeconomic background 
.^§re father's education' (fAE0)V j7iother's educatfon *^[MAEDy, and father's 
occuRatilDnal Status (FApCPy and mother's educations were based, 

^on NLS composite scales, and were measured in years of schooling. Father's 
occupational status was also based on an NLS composite variable, and was 
scaled by the Duncan (1961) socioeconomic index as adjusted to the 1970 
census occupational code (Hauser and Featherman, 1977). ~. 

The latent ability factor was hypothesized to underlie performance- 
on four ability subtests administered in the spring of 1972. The four 
indicators used in this analysts were the vocabulary (VOCAB), reading 
(READ), letter-group (LETTERS), and mathematics (MATH) subtests. 
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LOCUS OF CONTROL: STABILITY AND CHANGE 

Assuming the joints distribution of 'the 16 variables in the model is 
multivariate nonnal , maximum likelihood estimates' of parameters in the 19, 
Structural and measurement model equations were obtained using Joreskog 

and Sorbom's (ig/S) LISREL program. When, the parameter estimates were ; 

' ' ' 2' " . 
obtained, a X goodne&s-of-fit statistic was calculated compar:ing the 

covariance matrix implied by the equations to the observed covariance 

matrix. Thjs statistic may be regarded as a test of the specific model 

against theTmst general Alternative that the estimated varianee-covariance 

matrix is any positive matrix. When s^ple sizes are large, however, "it 

i> common to find large values of relative to the" degrees of frdfedom. 

In such cases it is suggested (see Bentler and Bonett, 1980) to fit « more 

fes.trictiye model as agairfst a less restrictive model, and to compare the 
' ■ ^ o f ' . ■ ' ; , - ' ' 

-resulting two X,. measures^. The difference between the two likeli hood- ratio 

X / measures is. approximately distributed as with degrees of freedom 

equal tp the difference in the number of independent parameters* in the two 

models. If there is a large decrease in X from one model to the other ^ ' 

relative to the difference in degrees of freedom, then the changes made 

in the'moce restrictive modaiJ represent a real improvement in fit. , 

The summary measures' of goodness-of-fi t are shown in Table 2., Model A 

of Table' 2 assume? the errors of measurement are entirely random, and ' 

:imposes a recursive causal structure among the latent factors as shown in 

Fi^gure-1. The likelihood-ratio X^ value for this model ii: 1563.80 with 

95 degrees of freedom, which suggests thati'tffe assumption of random errors 

» 

is untenable. (Note that the lack of <fit must be 'found in the measurement 



Table 2, " 6oodness-of-Fit Statistics for Models of Stability and 
Change in Locus o/^ontral. . 



\ ' ■ ■ iV-^ ' 

2 ' ■ ? ' 

Model r ,d.f. Prob. ■ aX'; d.f. Prob'. 



A. Random errors , 1563.80. 95 0.0 



B. Locus of control 
errors free 



1105.41 ^ 91 0.0 . 458.39 4 0.0 



1. 



C. Locus of control 

/ errors free; math- 643.75 90' 0.0 461.66 1 0.0 
letters error free ^ 



model, because^ the structural Tnodel is just identified.) 

It is weM known that when, the same measuring instrument is used 
on two or more occasions, ^ere is a tendency for the errors in each 
variable to covary over time because , of memory or other retest effects. 
Accordingly, Model B was estimated with t^re errors for each of the four 
lotus of control indicators allowed to covary with their equivalent 
error terms fbr the questions repeated in the subsequent panel. Compar- 
ison of the fit of this model to thk of Model A yields a difference 
of 458.39 with 4 degrees of freedom, This "is a major improvement in fit., 
and suggests that one would be well advised to consider the possibility 
of correlated 'errors in panel silrveys. ' ' ^ 

It i§ appropriate tq^ pause here to consider the effect of correlated 
errors on estimates of stability betwe^ the underlying 'factors of locus 
of control . ' The structural coefficient^'^from the locus ofTontrol factor 
at time 1 to the equivalent factor at* time 2 in the model of . random ^rrors 
was .445 ; when the errors of the Ipcus of control indices'were alloweV . 
to covary, the stability coefficient was>eestimated t^^'be^.335 ThH is, 
the model which assumed random errors pVerestimated the stability in locus 
of control by nearly a third— -a considerable bias. This brief aside should 
further sensitize one to consider the possibility of correlated errors in 
Vanel surveys ^ failure to do so ^ may lead to gross overestimates of the 
stab^ity ol^rcial constructs. ' ^ 

^ ' It is possible, of course, for there^ to be other sources of covari- 
ation among errors of measuVement. , An .examination of the first-order 
derivatives among the measurement error matrices produced by Model 
suggested that the covariation between the errors of the letter-g^roup 



. • , ' • ' V , -14' 

^ Jind math subtests of ability was the fixed value which if set free would 
give the largfest decrease in the fitting function, , Accordingly, this 
value was designated in Model C to be a free parameter to be estimated 
by the program. The difference in X values between Mddels B and C was 
461^6r6 with one degree of fr^eedom — a major Improvement in fit,» 

It was'at**^his point that we discontinued our search for a better 
fitting model. In actuality, several other mpdels were estimated, with 
successively more "error terms set free ,^ but ^the increments in X values 

* while statistrtally significant were not- large. v, B.ecause X is known to 

^^/^^S^*4^ite siensitive to small deviations from perfect fit with large samples 
and because the structural *^aranieter, estimates varied hardly at all from 

, those of Model C, we adopted Model C aS the best model for these data. 

Measurement Model . 

The measurement model parameter estimates for the model of stabin'ty, 
and change in locus of control are shown in Jable 3. Several features 
of these estimates are noteworthy. Like Wo.lfle (1981) , we 'filjd father's 
education to be the most reliable indicator of socioeconomic background, 
and the math c(nd reading subtests generally to be the more reliable ■ 
indicators of ability.- Unlike Wolfle "(1981) , who found no evidence that 
the errors of measurement for these variables were correlated, we found 
some evidence to/ the contrary, particularly as noted above for the math;' 
and letter-grojup sCibtests of ability. Among ithe indicator's of ^ocu^df 
control the more reliable indicators were those items on 'getting ahead 
(LIB and\2B) and planning makes a person unhappy (LlC and L2C).^ These 
^ observations notwithstanding, the general level of reliability for locus 

. * ■ -y • ■ ^ . V 
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Table 3. . ^tode^ C Measurement Parameter Estitnates 



Lat^ 


Manifest 
Variable. 


True Score 
Variance 


Error 
Variance 


/i> - .. . 

Relative 
Slope 




♦ 

Reliability 
Coefficient 










& — 




;J5^i^ioecononiic 
I^Mclcgroundy 


FAED . 
■ MOED. 


1.0*. 


.269 1 
.610 • 


.8S5, ^ 
•624 


.73 

.39 . . 


.Ability 


FAOCP 
•"VOCAB 


1 .0* 


.601 
.440 . 


: • .6^2 

c 

' .748 - 


.40' 
.56 




READ 
LETTERS' 




.286^/ 
. .619 


• .845 
.617 


.71 
.38 




MATH " 




.443 


.746 


.56 


Locus df 
Control, 1972 


LIA 
LIB 
Lie 


1.0* 


.876 . 

.693' 

.592 


.358 ^ 

.550 

.'641 


.13 

< " '- 
■ l30 

•41 


•• . .. - ^ 


VLID ' V 




.803 


.442 


.20 


Locus of 
Control , 1976 


L2A 


^ 1.0*^ 


- ■. 
. .860 " 


.372 


. .14 c 




L2B 




.^8$' 


•■ '642. 


■..41 .■ • 




L2C 




.481^ 


.721; 


.52 




L2D 




.773 


.472 


.22 















* Fixed paj^ameter. 



of control is not very great. The reliabilities are, hdwever, generally 
larger in value than Wolfle (1%1) reporfted for some otffer social-", 
psychological constructs developed from the same data set. 

Structural Model 

The main aim of this investigatioa was to.determin^ the stability 
of locus of control, and to me'asure the extent to which locus of control 
•Changes with the acquisition of post-secondary, education. These deter-* 
miriations are made with reference to Table 4, The corr'elation between th 

two Ibcus of control factors^ measured by a separation of four years, was 

^ " ' ' ' ' j> ^ 

AM. Of this value, about one-quarter is a spurious component dqe to 

their mutual dependence upon the respondent's ability and socioeconomic 

background. Most of the zero-order associa^tion is a causal effect of 

one's previous locus of control orientation o^ their later/expres.sion of 

the concept. Thus, locus of control is not very stably— the correlation 

pnly^ ,442 — but over 75 percent of the association is a direct effect 

of the earl ier measure" on the "later, 

Y^^-^he second main question, addressed by the' structural oiodel is the 
.extent to which college attendance ir^cf^eases one's internal control 
expectancies. The correlation between post-secondary attendance and 
locus of control in 1976 was ,252 , but only 20 percent of this may be 
saiij to be a direct -effect of coflege attendance on locus o-^ontrol; 
the remainder is^v^puriously "due to the mutual dependence of college 
attendance and locus of control in 1976 on their antecedent causes — 
primarily the earlier measure of locus of controV and ability. 



vjable 4. Model C Standardized Parameter Estimates (standard errors In parentheses). 



Dependeat 
. Factors 



'Predetermined Factors 



Socioeconomic 
Background 



Ah-ii-ifw Locus of •^'ost-Secondary 
Control, 1972 Attendanl^ 



Locus of 
Control, 1972 



Post-Secondary 
Attendance 



Locus of 
Control, 1976 



. .063 


.452 






.23 


(.023) 


(.031) 








.206 


.319 


.106 




' :26 


(.017) . 


^(.020) 


(.021) 






.071 


.145 


.337 


.054 


.23 


(.022) 


(.026) 


(\034) 


(.020) 


r 
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CONCLUSION ' , 

Bachman, 0' Mall ey and Johnston (1978) found that self-esteem .in a 
1966 cohort of high school seniors was correlated at .42 with the same 
measure four y^ars later. They investigated the effect of educational 
attainment on self-esteem, and found that education beyond high school 
had little or no effect. In a surprising parallel, we have reached the 
identical conclusion about the concept, locus of control. Apparently 
the acquisition of further education beyo^ high school does not substan 
ttally increase one's internal control expectancies. The recent €ntry 
of this high school cohort into .the labor market between 1972 and 1976 
has precluded our , extension^ of the analysis to' the examination of th6 
extent to which occupational standing affects locus of control. Future 
analyses may find that occupational status^ has more to do with, one's 
feelings of internal control than does ^educational attainment. 

Finally, we think our research has demonstrated the importance of 
obtaining estimates of stability and change net of measurement error. 
A common circumstance in p^nel survey data is to find correlated errors 
.of measurement for the same indicesr measured on different occasiohs. 
Without some means, such as the LISREL procedure employed herein for 
controlling measurement error, parameters of stability will likely be 
overestimated. If researchers are to engage seriously in the study of 
social change, they should no longer depend on naive analytic procedures 
that fail to deal realistically with measurement error. 
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